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PURPOSE OF THE STUDY 
The purp ose of t his study is to determine the 
valu.es of essentially non- verbal science exper i enc es 
for t he child wh os e hearing is insufficient for mee ting 
common livine; and educational situatdlons. The strain 
of lipreading is to be circiJ.mvented by demonstrating 
s cientif i c pr i nc iple s t hrough the use of self- exp lana tory 
visual presentations. 
J USTIFICAT ION 
The t eacher of t he deaf child mus t be preoccupied 
,.; i t h bas ic problems of speech training . I n a l l probability ~ 
the language barrier retar ds edu.cationa l deve l opment for 
several years •1 Consequently other branches of knowl edg e , 
such as s cience , are somewhat neg l ected in order to first 
insure max i mum language grov1th •. Ye t the values of science 
should not be underra t ed as they relate to the gro~th of 
t he i ndividual . Simple s cientific conc ep ts can and should 
be presented to th e deaf student, provided. t ha t the method-
ology is in accord v-: i t h t he auditory limitations of t he 
c h ild •. 
l. Rudolf J? intner and Donald ·paterson, "Some Conclusions 
from Psych olog ical Tests of the Deaf , -- Volta Revie1r1 , XX, 
January , 1 91 8 , pp . 1 0 -14. · 
To contribute data to an i mp ortant and little-
explored field of research represents the main justifi-
cation fo r the s election of the problem. Inasmuch as 
t he writer's energies have be~n directed toward science 
edu cation , it follo·ws that non-verbal techniques 
specifically in science would be most suitable for this 
investigation. 
SCOPE AND LllVIl 'fA 'l'IOl·s 
l. Thirty seven students i rt grades 6, 7, and 8 , and 
rang ing in a ge from 12 to 17 years took part in the study. 
2. Three s chools for the deaf, including both publ ic 
and private institutions , part icipated in the study. 
3. Four simple demonstrations in science, each one 
designed to illustrate a scientific pr inciple, were chosen 
f r om the literature. 
4. This is ne ither a survey of the limitations of the 
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deaf child, nor an attempt to 11 cure" a congenital handicap. 
The investigation is restricted to the chart i ng of response.s 
of deaf children to experiences in science. The point at 
issue is whether essentially non-verbal techniques are 
suitable for t eaching concepts i n science to deaf children. 
D.i!:FI NITION OF TERMS 
There has been considerable r efinement in defining 
Since this :utudy deals mainly with children who have 
not been equipped w.i th so-called normal auditory capa-
cities during their school l ife, the term "deaf~' \'Till 
be employ ed in this study and \'!ill follow Brunsch1,1ig 's 
definition: 
Those members of the population 1r1ho have , dating 
from birth or early chi ldhood,, a hearing loss so 
marl{e d in nature that the · educational methods cus-
tomary for hearing children must be supplemented o r 
modified. --
Orig inally, it v!aS intended that the demonstration 
be pre sented vii thout explanation of any k ind (non-verbal) 
on the part of the participating teacher. HoHever one 
criterion of the demonstrations ,.;as qu ickly met, as the 
children sho~ed de finite interest. Quite naturally they 
had q uestions and comments about each demon stration. To 
ans11er these questions , yet at the same time avoid using 
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languag e as a tool for understanding the concepts involved, 
the non-verbal presentation techniqu es were modified to 
"es sentiall y non-verbal t e chniques.''. Here , t he t e a cher 
v1as free to ans v;er quest ions comple tely, but avoided 
detaile d explanation of the principle its elf. I n the 
1. E . A. Iv1y e rs, ''Use of the Terms ' Hard-of-hearing ', 'Deaf ', 
and 'Deafened~,, "Volta Reviev: , XXXI, September ,. 1929 , 
PP •: 48l-L~82 . . 
2. Lily Brunschwi g , ~ Study of Some P ersonality As p e cts of 
Deaf Children , Teachers' College~ Columb ia University , 
Ne11 Yo r k City, 1936 , Introdu ction, p .. ix. 
In th e fi nal analysis , the principle was to be made 
clear by the ~~nature of the demonstration. 
SUnVEY OF R~U- TED RESEARCH 
There is conflicting evidence as to the inherent 
El en. tal abilities of the deaf . There seems litt le 
doubt that, as Thomps on1 holds , the deaf are deficient 
in general educational ability. Reamer2 reported that 
in educational ability the deaf child,. eight to t"tventy-
one years old, is on the average five years retarded 
compared i·l i t h the hear ing chi l d; and even betv1een t vw 
and orie-half and t hree years retarded compared ·with his 
mental age. Psychological tests conducted by P intner 
and Patterson3 led t hem to thes e conclusions: 
First , the startling deficiency of t he deaf in 
their ability to comp l"'ehend and. handle printed and 
written language; and second , the- general mental in-
feriority of t he deaf as a e;roup ••••• The deaf child 
i s on t he average t wo to three year s retarded in 
mental development as contr asted with t he hear ing 
child .. .-
MacKane 4 found that the same deaf children may be less 
1. Hel Em Thompsom. , ~ln E~erimental Study of t he Beginni~ 
Reading of Deaf- Iviutes, Teachers 1 College , Columbia 
University, Ne\·.' York City, 1927 , p. 2. 
2. Reamer , ''Mental- and Educational £.1easu·rements of the Deaf 1111 , 
Psycholog ical Monographs, Princeton , Nm -; Jersey, 1921, l )Op . 
3. Pintner and Pa tterson, 2l2.• cit., 10-ll. 
4. Keith £.-lacKane, A ComlJarison of t he Intelligence of Deaf 
and Hearing Children, Teachers' College , Columbia 
University , Nev-1 York City, 1933, 44p. 
5. 
·than a year retarded in their l"'esponses to performance 
scales, and yet be two years retarded in their responses 
to non-language tests. 
On the other hand , Drever and Collins1 found t hat , 
aside from the language factor, the deaf compare very 
favorably \·r i th the hearing in mental ability. Davis2 
agrees that, apart from obvious limitat ions in the fie ld 
of language and an equally obvious retardation in the 
education of those who have not been taught speech and 
speech reading in their early years , the deaf are normal 
mentally. Some educators in the field, vhile granting 
educational retardation in the deaf, insist that evidence 
of general mental retardation is based on language diffi-
cul ty • They point to students v1ho have g one on successfully 
to hearing high schools, trade schools, vocational schools 
and colJe s es. Madden3 indicates that too often students 
with auditory deficiencies are placed in schools for the 
deaf, v1ho ho-v1ever , are not deaf , but v:hose psychology is 
undefined . 
In view of this contradictory evidence, a distinction 
l. J . Drever and H. Collins , PePformance Tests of Intelligence, 
...!.di;nburgh , Scotland, Oliver and Boyd, 1928, :s1 .. p. 
2. Hallowell Davis, M. D. , Hearing and Deafness , Murray Hill 
Books, Inc., Nevi York , 1947 , p. 37 4. 
3.Richard Iviadden, 'Phe School Status of the Hard of Hearing 
Ch ild, Teachers' Colleg e, Columbia University , Nev: York 
City , 1931 , P • l. 
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\'lill be dra~n. For purposes of this study , let u s 
assume that t he deaf are two to five years retarded 
'educat ionally , but as a g roup are not necessarily re -
tarded mentally . In all probab ility this educat ional 
retardation is due to i nability to cope V>Ti t h lang uag e. 
Heis s:-1 ·s upports limited us e of the demons tration 
i n hearing schools, especially in developing unders tand i ng 
i n pup ils for facts, concepts and principles . His 
"silent demon stration" serves as a partial model for the 
essentia lly non-verbal techniqu. es emp loy e d in t h is stu dy. 
SUI~IMARY 
This investigation is concerned i·v i t h teaching 
concepts i n science to children with inadequate hear i ng 
by 11 eans of essentially non-verbal presentations. I t 
is assumed that deaf students are not necessarily me n tally 
defic i ent, t hough l anguag e difficu lty may h inder t heir 
educational g rov-:th. 
I:. EhwodD,. He is s a nd others , Nodern Science Tea chine;., 
Nei'l' Xork , Macmillan Co., 1950 , p. 116 . 
CHAPTER II 
PROC.EDURB OF TH.E I NVESTIGATION 
•• Four simple, standard demonstrati ons in science 
(henceforth referred to as Dem . I , Dem . II, Dem III , and 
Dem . rv) vi ere selected. in ace ord ·Hi th the follovring cri-
teria : (l) The demonstration can be -presented visual1x_ . 
Develop illent of the other senses is usual ly a partial com-
pensation for i mpaired hearing . The heart of this study 
is to appeal to the visual perceptions of the deaf child 
a nd t hereby p resent material in a situation VIith v1hich he 
is more familiar . The demonstration should not de~and 
detailed explanation i-l hicb r equires the deaf child to 
learn within the framework of his handicap - - l anguag e . 
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(2) The demonstration contains a single scientific nrin-
ciple. According to \\' ise1 a scientific principle involves 
some funda;:aental process , constant mode of b ehavior, or 
p i"'Op erty r e latinG to natural phenomena ; is true 1:-1 i thout 
exception with in limitations specifically stated; is ca -
pab le of illustration; and is not a definition . - The 
demons tration should contain only a s i ngle princ iple to 
~void confusion in the minds of the part ic ipating students . 
( 3) The demon? tra tion is i~res-t ing . It is axiomatic 
l. Harold E. Wise , -A Deter"nination of the Relat i ve Impor-
tance of PrinciDJ.:es or .l;''hy slca1.----sclence , Onpuo-:r-nrneu-
Doctor ' s d i s sertation , University of Mi ch i gan , 1941. 
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' that b etter learning takes place when children are stimu-
l ated by the learning p rocess. Since interest is an 
attitude rather t han a quantity to be mathematically meas-
ured , and since measurement of attitudes is b eyond t he 
scope of this study, the interest factor ·v1ill be determi ned 
by a reviev: of t he literat1..i. r e . (l~) The demonstr ation requires 
a minimum of technical §]2_paratu s. Since the students se-
l ected are relatively unfamiliar ~ith laboratory equipment, 
their interest can b e maintained more r eadily throug h the 
;-
use of familiar obj ects. (5) The demonstration is sirrmle 
enough for t he student to try h i ms elf. If a student fe els 
t ha t a pa rt icu lar activity lies within h is abilities , t hat 
activity can be faced ':.: i t h greater confidence. Although 
data on follov1- U.p 1:wrk of students is not included in this 
study, pup ils should be encouraged to participate in t he 
clas s room demonstration and even -perform t he exper!bn1en t ou t-
side of school. 
A simp le, objective evaluation was devised for each 
demonstration. This evalua tion v1as adrni nis t ered t hree 
times : ( l) I mmediately befo:{'e the demons trta tion (henc e forth 
referred to as Tes t 1), (2) I mmediately aiter the demonstra-
tion (henceforth r efe r red to as Test 2) , a nd (3) One veek 
af ter the demonstration ( henceforth referred to as Test 3). 
In each of t h e demons trations the itern s of Test 1, Test 2, 
a nd Test 3 were t he same , bu t the ir order was changed . 
· 1 
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T~author and t he part icipat i ng t eachers presented 
t he four demons trat ions ~ each on a diffe rent day . Th.e 
followin outline s ~ere used in performi ng each demonstration: 
DEHONSTfu TION I - ''lATER :PRESSURE1 
I Purpose : To demonstrate a scientific pr incipl e (water 
pressure ) b y means of an essentiall y non- verb a l 
demonstration . 
II l'iaterial s : Tv:o large tin cans , can-opener (pw1.ch t ype )s: 
v1ater suppl y . 
III General Techniques : 
Arra nge sea tiD-8 so t hat each ch ild can easi l y see 
the demons tration. 
B. Perform each step slov: ly •. 
C • .~c nsvier any questions , but try to avoid detailed 
exp lanation. 'l'he pr i nc i p l e shoul d b e made clear 
by the demonstration its elf. 
I V i 'roc edure : 
A. Before the demonstration beg i ns , ad.-·n i n ister the 
f ollo'\,li ns simp le test (T~st 1): 
Pl ace a check mark beside the r i gh t ansver . 
1. Ls r:ater heavy? Yes___ No 
2. Is water lighter t han air? Yes No 
3 . ?ill a tin can hold water if 
there are holes in t h e can1 
4. Will a tin can hold water if 
Yes No 
t here are no ho l es in t he can? Yes No 
5. If t wo holes are punched on the 
side of a tin can , and t he can 
is filled with vater , will the 
longer s tream of water come f r om 
t he bottom hole? Yes No 
r."--c:-J:"-Lynde , bcience Experiences with Home •quipment . 
I nternational Textboo1c co., Scranton,tra:., 1949, P• l32 . 
B. Hold up a large tin can, open at one end . Tip 
it upside do"Vm to show that it is empty . 
c. Fill the can with water . Empty into the sink . 
D. Punch a hole on t he side of the can about one 
inch from the bottom . Show it to the class. 
E. Fill the , can with water , and allow liquid to 
escape through the hole . 
F. Punch a second hole ab out t rJO inches above the 
first hole and a little to one side . Show it 
to the class. 
G •. Fill the can, allo,l'l ing water to escape through 
both holes. . ( Note: The longer stream of v1ater 
v:ill escape from the bottom hole~ 
H. Repeat steps B through G. 
I . Adm.tnis ter Test 2 i rlli1ledia tely after the dernon-
stra tion~. 
J. Administer Test 3 one ·week after the demonstra-
tion . 
V Collection of Data : 
A. Observe significant reactions to the demonstra tion . 
B. Note possible improvements in presentation techniques. 
c. Collect completed tests for tabulation. 
DEMONSTR.- TION II - CENTER OF GRAVITY 
I Purpose: To demonstrate a scientific principle (center of 
gravity) b y means of an essentially non- verbal 
demonstration. 
II IvJ:a terials : Drinking glass, fork and spoon of equal \'Ieight , 
toothpicks, matches. 
III General Techniques : 
1 • Arrang e seatin6 so t hat each child can easily see 
the demonstrat1on. 
B . Perform each step s l ovvly. 
c. Answer any questions, bu t try to avoid detailed 
explanation. The principle shoul d be made clear 
by the demons tration itself . 
IV Proc edure : 
A. Before th-e demonstration b eg ins , admi n ister the 
fol l ov:ine; simp l e test (Test 1) : 
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P lace a ch eck mark beside the right answe r . 
1 . Will a fork al,·Jays balance 
easily-? 
2 . '~r ill a sp oon alv>ay s balance 
ea s ily ? 
3 . 1ill a toothpick a h .rays 
balance easi l y ? 
4. can a fork~ a spoon , and a 




that they will bal ance , easily ? Yes No 
s. Do you need good balance to 
walk straight? Yes No 
Note : Though the ·v;ord lllrbalanc e•• may be unfami l iar , its 
mean i ng should b e understood after t he demonstra-
tion has been p r esented. 
B. Hold up an ordinary drinking glas s . Set it do"~.'!n . 
C. Hold up an or dinary fork . Try t o balance t he fork 
on one edg e of the drink ing gla~s . 
D. Hold up a n or dina ry spoon. Tr y to balance t he sp oon 
on one edge of t h e drinking glass . ~ 
Hold up a n ordina r y t oo thp ick~ Try to b a l a nce t he 
too.t hpick on one e dge of t he drinl<::ing glass. 
F. So t hat t he clas s can s ee , ins ert the spoon between 
t h e outer prongs of the fork . 
G. Insert the toothpic ]& b et\·J een t he top t v10 prongs of 
t he fork , and balance t he whole system by placing 
the free end of the t oothpick on the eds e of the 
dr:j_nk ine; c_; lass . 
H. Set fire to the portion of the toothpick t hat is 
on ' the i nside of the glass . 
I . Allow each member of the class to examine the 
system. 
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J . Gently tap the end of e ither the spoon o~ the fork 
and t h e system will swing b~ck and forth at the 
point on which it is balanced . 
K. Repeat steps B through J . 
L. Administer Test 2 i mmed iately after t he demonstra-
tion . 
M. Administer Tes·t 3 one ' '!eek after the demonstr ation . 
V Collecti on of Data : 
• Observe significan t reactions to the demons tration . 
B. Not e pos s ible i mprovemerits i n presentation techniques . 
C. Colle ct comple ted tests for tabulation . 
l DEt•IONSTR..\TION III - I NERT I A 
I !:u :cp os~ : To demonstrate a scientific princip l e (inertia) 
by means of an eosentially non- verbal demon-
s tratior;t . 
• c 
II H:aterials : Drink ing gl a ss , p l aying card, coin (quarter or 
half- dollar) . 
II I General Techniques : 
A. Arrange seating so t hat each child can easil y s ee 
t he demons tration . 
1. I ra M. Freeman and .,,rae B. Freeman , · FUn vdth Science , 
Random House , New York , 1943 , p . 12. 
B. Perform each step slowl y. 
C. Ansv;er any questions , bu t try to avoid detailed 
explanation . The principle should be made clear 
by the demonstration itSelf . 
IV Procedure : 
A. Before t he demonstration begi ns , administer the 
fol l owing simp le t est (Test 1 ) : 
Place a check mark beside t h e right answer . 
l . When a bus quickly starts to 
move , 1-:ill a person sitting 
on the bus fall to the front? 
2 . \''hen a bus quickly starts to 
move , will a person sitting 
on the bus fall to the back? 
3. When a -bus quickly stops 
moving , v:ill a person sitting 
on the bus fall to the front? 
4. When a bus quickl y stops 
moving , wil~ a person sitting 





Note : The questions do not deal directly with the 
demonstration , but attempt to rel~te the prin-
ciple of inertia to the comm on experience of 
t he chi l dren . 
- -
B. Hold up first the drinking gl ass , then the playing 
card , then the coin . 
C. Place the glass on a table , and the p l aying card on 
the g lass . 
D. Lay a coin on top of the card . 
E. With a sharp s nap of the fincer , send t he card 
flying . Instead of going along with the card , 
the coin wi l l remain b ehind to fall into the glass 
because of inertia . 
F. Make sure t he children realize the coin i s in the 
glass by tipping the glass so that the coin slides 
onto the table 
G. Repeat steps B through F. 
H. P lace the p l aying card flat on the table ~ith 
the coin on the card . 
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I . :..z.uickly ptl.Bh the cardalong the tab le about a 
foot , then suddenly stop the motio.n of the card •• 
Since a body in motion tends to stay in motion, 
the coin Viill continu e forviard and s l i de off the 
card . 
J . Repeat s tep s ~ through I . 
K . Administer Tes t 2 i mni.ediately after the demon-
s tration. 
L . Administer Test 3 one v: eek after· the demons tration . 
V Collection of Data : · 
A. Observe significant reactions to the demonstration . 
B. Note possib l e improvemen t s in presentation techniques • 
. C. Co l l ec t completed tes t s for tabulation . 
DEMONSTRA.TION IV - EXPANS I ON OF GA.SES1 
I Purpose : To demonstrate a s c ientific princ ip l e ( expans ion 
of gases ) by means of an essential ly non~verbal 
demonstration . 
II ~aterials : Toy ball oons , small soda bottle , pan or beaker , 
Bunsen burner or Sterno , water supp l y . 
II I General Techniques : 
A. ' rrange seating so t hat each ch i ld can eas i ly s e e 
the demonstration . 
B. Perform each step slowl y . 
C. Ansv:er any questions , but try to avoid detailed 
exp lanation of the demonstration . The p rinc iple 
shoul d be made clear by t he demonstration its el f . 
. IV Procedure : 
A. Before the demonstration begins , administer the 
follo,l'ling simple test ( Test l ) : 
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Place a check mark b eside the righ t answer •. 
l . Does air take up room? Yes No 
2 . Can air be used to blovl 
up a bal loon? Yes No 
3. Will co l d air take up 
more room than "'arm air? Yes No 
4 . ;'ill v1arm air take Up more 
room than cold air? Yes No 
s. ~hat happens when air is heated? (Note : This 
question v1ill be disres arded i n ·tabul ating 
r esults . ) 
B. Hold up a toy balloon~ t hen a soda bottle . 
C. Bl ow up the balloon , then allow all the air to 
escape . 
D. Slip the ball oon over the mouth of the soda bottle , 
'Vi th the balloon rather empty of air •. 
E. Stand this bottle i n a ves s el (beaker or pan) of 
hot water (no t hot enough to crack the g l ass) . 
F. The balloon beg ins to fil l out~ showing that the 
air i ns ide t he bottle expands v1hen heated •. 
G. Repeat s teps B t hrough F. 
H. Administer Test 2 i mm ed iatel y after the demons t ra -
tion . 
I. Administer Test 3 one , .. ~eek after the demonstration . 
V Collection of Data: 
A. Observe significant reactions to the demonstrat i on . 
B. Note possibl e improvements in presentation t echniques . 
C. Collect compl e ted tests for tabulation. 
Individual r eports i·:ei"e drawn up for eac h pup il, a n d 




I NDIVIDUAL REPORTS 
In this chap ter the writer will present ~hirty­
seven individual reports , progressing from the 6th grade 
l evel to the 8th grade level . Each report v'l i1l contain 
t he follo\'l ing information : ( l) First name , ( 2) Age ,. ( 3) Sex, 
' 
(4) Grade, (5) Score on each item, (6) Per cent correct on 
Test 1, Test 2, and Test 3, (7) Coinparis .. on vJi th per cent 
' correct scored by the group on Test l , Test 2 , and Te9t 3 , 
( 8 ) Change in s core from Test l to Test 2, (9} Change in 
score from Test 2 to . Test 3, (10) Group ranking in Test l, 
Test 2, and Test 3 . 
TABLE I 
TOTAL· ACHIEVEll'IEN-T OF THE GROUP 
(INCLUDES THE 1 J:I"'OUR DEivlONS'I'HATIONS ) 
No. correct No. · items Per cent correct 
Test l 367 622 59 .0 
Tes t 2 470 622 75.561 
Test 3 465 601 77 . 37 2 
1. Indicates an overal l i ncrease of 16 . 56 per cent in test 
scores after t he demonstrations were presented. 
2 •. Indicates high retention . 
TABLE II 
BRSAKDO'\>ll'J OF TABLE I 
DEM . I No. correct1 No:. items Per cent correct 
Test l lll 175 63.43 
Test 2 l39 175 79.43 
Test 3 _140 170 82.35 
QE1·1~ 
Test l 8LJ. 175 48~0 
Test 2 134 175 76.57 
Test 3 128 175 73 •. 14 
DEN. III 
Test l 100 140 71.43 
Test 2 101 140 72.14 
'I' est 3 108 132 81. 82 
QEr,I . IV 
Test l 72 132 54.55 
Test 2 96 132 72.73 
Test 3 89 124 71.77 
1. Represe:nts the total number of cor:eect responses made 




BREAKDOvlN OF TEST ITEMS 
Test 1 
----
D.£1-;I. I (Item)_l_ 2 3 4 _2_ 
No. corr·ect 20 24 20 2l~ 23 
No. items 35 35 35 7. 1-y .:; 35 
Fer cent cor r ect 57 •. 14 68. 57 57 .1l!- 68 . 57 65 . 71 
DEr-1 . II 
----
No. cor r ect 19 111. 12 13 26 
No. items 35 35 35 35 35 
Per c ent correct 54.29 28. 57 34.29 37 .111. 74 . 29 
D~~I . III 
No . cori'ect 23 25 25 27 
No. it em s 35 35 35 35 
Per c ent cor r e ct_ 65.71 71.43 71 . 43 77 .14 
DEI•1 . IV 
No. correct 28 22 9 13 
No. i t em_s 33 33 33 ~ --::;;::; 
e r c ent c orl~ ec t 84-• .85 66. 67 27 . 27 39.39 
TABLE III 
BR~AKD01-,!N OF TES'r ITEMS 
(CONTUIDED) 
Tes t 21 
---
DEJ'!l . I 1 2 
_l_ 4 _5__ 
No. co:rrect 29 26 21~ 30 30 
No. i t ems 35 35 35 35 35 
]?& 1-") c ent correct 82. 86 74 . 29 68 .57 85.71 85.71 
DE!•'I . _ll. 
No. correct 26 25 31 22 30 
No. i tems 35 35 35 35 35 
Per cen t correct 74 . 29 71.43 88 . 57 62. 86 ss. 71 
DEN. I I I 
No. correct 24 23 28 26 
No •. items 35 35 35 35 
Per cent correct 68. 57 65 . 71 so.o 74 . 29 
DEivi_. IV 
I:Jo . correct 28 33 17 18 
No. items 33 33 33 33 
Per c ent corr·ect 8Lt .• 85 100 ,0 51. 52 jl~. 55 
1 . The order of t he items in Tes t 2 has been arranged to 
coincide with the order of items in Test 1. 
20 
TABLZ I I I 
BREAKDOWN OF TEST ITEHS 
(CONTHTU.:!.D) 
No . correct 







P er cent corr ec t 91.18 79 . 41 
DEH . I I 
No. corre c t 
No. i t ems 
? er c eiit cor·rect 
DBN . I II 
No . correc t 
No . i t ern s 
Per cen t correct 
No . cor rec t 
No. items 












84 . 85 
30 
31 




67 . 65 
26 
35 









85 . 29 
35 














1 . The order of the items i n Test 3 has been arranged t o 
coinc i de ~ ith t he orde r of i t ems i n Test 1. 
2·2 
NAME : Robert • AGE: 16 SEX: Iviale GRADE : 6 
Test 1 Test 2 'rest 2. 
----
1 g2_~ 2 Tl. 1 2 2.42 Tl. l 2 2.~~ Tl •. 
c
1I 2 4 DZH . I c c I 3 c c c c I c I c c I 3 
D~I . II c c c c c 5 c c c c I lj. c c c c c 5 
DEM. III I I c c 
-
2 I I c c - 2 c c G c -4 
DEl\1 . IV c c c c 
-
4 c c c c 
-
4 c c c c - l.j. 
TOTALS 3 2 4 lj. 1 lLJ. 3 3 4 4 0 14 4 3 4 4 l 16 
% correct % correct % correct 
77.78 77.7 8 88. 89 
% of group % of group % of group 
59.o 75.56 77.37 
Change in score from Test 1 to Test 2: None 
Change in score from Test 2 to Test 3 : Gain of 11.11% 
Rank in group: Test 1 5th 
Test 2 15th 
Test 3 3d 
I. "c"' represents a correct ansvrer. 
-
2. ~I-- represemts an incorr ect ans 'Vier. 
· NAr-ili: : Robert D. GE : 16 SEX: I"ia1e GR DE :. 6 
Tes t 1 Tes t 2 Tes t 3 
DEivi . I 
DEI,I. II 




CCIC C 4 
I I C I 1 
C C I I 
3 3 1 2 1 10 
% c orrect 
5'5 . 56 
'/o of group 
59 . 0 
c c c c c 5 
c c c c c 5 
I I I I 0 
C C I I 2 
3 3 2 2 2 1 2 
% correct 
66. 67 
% of group 
75 .-56 
c c c c c 5 
c c c c c 5 
I I C C 2 
c c c c 4 
3 3 1+ L:. 2 16 
% correct 
88. 89 
% of sroup 
77. 37 
Change i n s core fr om Tes t 1 to Test 2: Ga i n of 11 •. 11% 
Change i n s core f r om Tes t 2 t o Test 3 : Gain of 22 . 22% 
Rank i n group : T.est 1 20th 
Test 2 27 t h 
Test 3 3d 
23-
' NAME : Jane 
DEI-I . I 
DEN . II 
DEH . III 
DE.r<I . IV 
TOTALS 
AGE : 16 
Test 1 
---
1 g 2 1 2. Tl. 
ICICI 2 
I I C C I 2 
C I C I - 2 
1 No resul t:s 
1 1 2 2 0 6 
% correct 
42.86 
% of group 
59.0 
SEX : Femal e GRA.DE: 6 
Test 2 1~~~2. 
1 2 2 ± 2 Tl~ ! g 2 ± 2. Tl. 
I C C C C 4 
c c c c c 5 
I C I C -2 
No results 
l 3 2 3 2 11 
% correct 
78.57 
% of group 
75 •. 56 
C C I C C 4 
c c c c c 5 
C C I I - 2 
No results 
3 3 1 2 2 11 
% correct 
78.57 
% of group 
77.37 
Change i n score from Test 1 to Test 2: Ga in of 35.71% 
Change in s core from Test 2 to Test 3 : None 
Rank in group : Test 1 29th 
Test 2 14 t h 
Test 3 17th 
24 
1. There will be nine students _lack i ng comp lete test results 
due to absence. Their percent ages will be based on 
partial test results. 
F~ viZ : Richard \GE : 15 S.EX: Male GRADE : 6 
Test 1 Test 2 1est 3 
l 2. 2. 1_ 5. Tl. 
c c c c c 5 
CIIIC2 
c c c c - 4 
1. 'g 2 ± 2. Tl . l g 2 4 2 Tl "' 
DEI':! . II 
DEM. I II 
DEH. IV 
TO'rl LS 
C I C C - 3 
4 2 3 3 2 14 
d cori•ec t ;o 
77 . 7 8 
fo of group 
59 .0 
ICICC3 
c c c c c 5 
c c c c - 4 
C C I I - 2 
3 L1- 2 3 2 lL~ 
JS cor:cect 
77 . 78 
% of group 
75. 56 
c c c c c 5 
c c c c c 5 
c c c c - 4 
C C I I - 2 
4 LJ. 3 3 2 16 
% correct 
88 . 39 
7; of g roup 
77 . 37 
Change i n s core fr om Test 1 to Tes t 2: None 
Chang e in score from Test 2 t o Test 3 : Gain of 11.11% 
Rank in group : Test l Sth 
Test 2 15th 
Test 3 3d 
25, 
AGE: 12 SEX : ~'[al e GRADE : 6 
DEivl . I 
DE!-1 . II 
DEM. III 
D~Ivi . N 
TOTALS 
Test l 
l 2 2_ ~ 2. Tl . 
C C C C I 4 
CCICC4 
I I I C - l 
ICII-l 
2 3 l 3 l 10 
% correct 
55 • .56 
% of gr oup 
59 .0 
Tes t 2 
---
;b ~ 2. ~ 2_ Tl. 
C C C C I 4 
c c c c c 5 
I I I I - 0 
CCCC-1.~ 
3 3 3 3 l 13 
% cor rect 
72.22 
% of group 
75.56 
Test 3 
l ~ :2. ~ 2. Tl. 
c c c c c 5 
c c c c c 5 
ICII-l 
I C I I - l 
2 4 2 2 2 12 
% c.orrect 
61{5 ... 67 
% of group 
77: . 37 
Change in s core fr om Test l t o Tes t 2: Gain of 16 . 66% 
Chans e in score fr om Test 2 to Tes t 3 : Loss of 5. 55% 
Rank in gr oup : Tes t l 20th 
Test 2 23d 
Tes t 3 27th 
26 
27 
lL.'\.tJ:E : Betty J ane GE : l 4 SEX: Femal e GR.D.E: 6 
Tes t l Tes t 2 Test 3 
----
l 2 2. ± 2. Tl. l ~ ·2_ ± 5., Tl •. l 2 :2_ 1_ 2. Tl . 
DE1•1 . I I c I c c 3 c c I c c· Lt- c c c I c 4 
DEr.f . II I I c c I 2 c c c c c 5 c c c c I 4 
Dt!.M . I II c c c c - Lj. I I c c - 2 c c c c - 4 
DEN. IV c c c c - 4 c c c c - 4 c c c c - 4 
TOTALS 2 3 3 4 l 13 3 3 3 4 2 15 Lj. L!. Lj. .. l 16 _.1 
% correct tf/_ ' correct of correct ;0 70 
7 2. 22 83 ~.33 88. 89 
,rl of group % of group· o;' of group ;o /o 
59 .. 0 75 . 56 77 .. 37 
Change in s c ore fi"' Offi Test l t o Test 2: Gain of 11 .11% 
Change in s core fr om Test 2 t o Test 3 : Gain of 5 .. 56fo 
Hank in gr oup : Test l l Oth 
Tes t 2 l lth 
Test 3 3d 
2 8 ' 
r 
NM'lE : Sandra AGE: 13 SEX : Female GRADE 6 
Test 1 Test 2 :;rest 3 
---
1 2 3 4 r-
--2 Tl. 1 g2_± 2 Tl. 1 2 2 4 2 Tl . 
DEM . I I c I c ,.., 3 I c I c I 2 I c c c I 3 ..... 
D . ..,., ~ll . II c c I I c 3 c c c c c 5 c c c c c 5 
DJTI~I . III c c c c - 4 c ,.., c c - 4 c c I I - 2 u 
DE}ri . I V c c I I - 2 c c I I 
-
2 c c I I - 2 
TOT! LS 3 4 1 2 2 12 3 4 2 3 1 13 3 4 2 2 1 12 
% correct of correct .,: correct ;o ;o 
66 . 67 72 . 22 66 . 67 
o1.. of group ~/ of gr oup ~ of group ;o ;o ::·o 
59 .0 75 . 56 7T. 37 
Change in s core from Te s t 1 t o Tes t 2 : Gain of 5 . 55% 
Change in sc ore from Test 2 to Test 3 : Loss of s. ss;t 
Rank in group : Test 1 13 t h 
Test 2 23d 
Test 3 27th 
29 . 
. NA IE: Jacqueline AGE : 15 SJ:!;X : Female GR~ DE : 6 
Test l Test 2 Tes t 3 
l 2 2. L~ ~ Tl . l 2 2 4 2. Tl . l 2 2 ±2. Tl . 
D.EI•I . I I c c c c LJ. I c c c c 4 No r esults 
DSI"i: . II No results No results No results 
D~~ • III c c I I - 2 G I c I - 2 Po results 
DEl~! . IV I c I I - l c c I I - 2 No results 
TOT-" -LS l 3 l l l 7 2 2 2 1 1 8 No r esults 
1/' corr ect % correc t .A co rrect ,o jo 
53 . 85 61 . 54 
vf of s~oup % of grou.p ;( of g roup ;o ,·o 
59 . 0 75 . 56 77 . 37 
Change in score from Test 1 to Test 2 : Gain of 7 . 69;;'0 
Change in s core f rom Test 2 to Test 3 : No result 
Rank in group : Test l - - 25th 
Test 2 
-- 31st 
Test 3 Unranked 
30 -
NAME: Betty Ann AGE : 13 SEX : Female GRADE :· 6 
Test l Test 2 Test 3 
l 2 ..,. 4 5 Tl. __ 2 __ _ _ !_ g 2 ~ 2_ Tl. l ~ 2 ~21h 
DEI,1 . I c c c c c 5 c c c c c 5 c c- c c c 5 
DEI•I. II c I · I I c 2 c c c~ c c 5 c c c c c 5 
DEivi . III c c c c 
-
4 c c c c e 4 c c c c - 4 
DEM . IV c c I I - 2 c c c c - Lt~ I c c c - 3 
TOTALS 4 3 2 2 2 13 4 4 Lj. 1_~ 2 18 j LJ. LJ- 1+ 2 17 
% correct % correct % correct 
72 . 22 100 . 0 94 . 44 
% of group % of group % of group 
59 . 0 75 . 56 7'7.' •. 37 
Change in score from 'rest l to Test 2 : Gain of 27 . 7 8% 
Change in s core from Test 2 t o Test 3 : Loss of 5 . 56% 
Rank in group : Test l lOth 
Test 2 lst 
Test 3 lst 
31 
I NA~IE : Regha AGE : 13 SEX: Female Gili\DE: 6 
Test l Tes~___g Teat 3 
--
l 2 2 1 2. Tl. 1 g 2 1 2_ Tl •. 1 2 2 1_ 5. Tl. 
D.Eivi . I I c c c I 5 I c c c c 4 I c c c c Lt-
DEM . II r< c I I c 3 c c c c c 5 c c c c c 5 v 
DEM . III c c c c 4 c c r< c 4 c c c c 4 v 
DEI•1 . IV c c I I - 2 c c c c - 4 c c I I - 2 
TOT LS 3 4 2 2 l 12 3 4 4 4 2 17 3 4 3 3 2 15 
% <D:'rect % correct % correct 
66.67 94 •. 44 83.33 
% of group % of group % of group 
59 .0 75 .-56 77.37 
Change in score f r om Test 1. to Test 2: Gain of 27 . 77% 
Change in score fr om Test 2 to Test 3 : Los s of ll . ll% 
Rank in group : Test l 13th 
Test 2 3d 
Test 3 11th 
N ME: Linda 
DEM . I 
DE11 . II 




1 g 2 i ~ T1 •. 
I C C C I 3 
CIIIC2 
c c c c - 4 
ICII-1 
2 3 2 2 1 10 
% correct 
55.56 




1 g 2 i 2. T1. 
c c c c c 5 
c c c c c 5 
CCII-2 
CCII-2 
4 4 2 2 2 14 
% correct 
77.78 
% of g roup 
75;56 
. 32 
GR DE: 6 
Test 3 
1 g 2 ~ 2. T1. 
c c c c c 5 
c c c c c 5 
c c c c - 4 
C C I I - 2 
4 4 3 3 2 16 
% correct 
88 •. 89 
% of g roup · 
77 .,37 
Cha nge i n s core from Test 1 t .o Test 2: Gain of 22. 2~/o 
Chang e i n s core f r om Tes t 2 to Tes t 3 : Gain of 11..11;~ 
Rank in g roup : Tes t 1 20th 
Tes t 2 --15th 
Tes t 3 -- 3d 
33 . 
NA!v1E : Stanley AGE : 13 SEX: Male Gfui\.DE: 6 
Te~:J:. Test 2 Tes_t__2. 
1 2 3 l~ 5 Tl. 1 2 3 Lj. 5 Tl. 1 2 3 4 5 Tl. 
DEI"l . I c c I c I 3 c c I c I 3 c c c c I 4 
-
DEJVI . II c c c c c 5. I c c c c 4 c c I c I 3 
DEr1 . III c c c c - 4 c c c c - 4 c c c c - 4 
DE!JI . IV c I I I 
-
1 I c c c 
- 3 c c c c - 4 
TOTALS l~ 3 2 3 1 13 2 4 3 4 l 14 4 4 3 4 0 15 
,'i.' 
;O correct % correct % correct 
72.22" 77.7 8 83 . 33 
% of group 7~ of group v1 of group ;o 
59 . Q 75- 56 77.37 
Change in score from Test 1 to TeSt 2: Ga in of 5 . -567~ 
Chan3e in s core from Test 2 to Tes t 3: Gain of 5-55% 
Rank in group : Test l l Oth 
Test 2 15th 
Tes t 3 11th 
34 
NANE : ,William AGE: 16 SEX: .Male GRADE: 7 
Test 1 Test 2 
---
Test_ 3 
!g :2. ± 2 Tl. l g 2_ ± 2. Tl •. 1 gJ.±2. Tl. 
DEivi . I c c I c c 4 c c I c c 4 c c I c c 4 
DEM . II I I c I c 2 c c c c c 5 c I c c c 4 
DEiv! . III c c I I 
-
2 c c c c - 4 c c c c - 4 
DEN . IV c I c c 
- 3 c c c c - 4 c c c c - 4 
TOTALS 3 2 2 2 2 11 4 4 3 4 2 17 4 3 3 4 2 16 
% correct \11 correct % correct p 
6l.ll 94.44 88 . 89 
% of group % of- group % of group 
59.0 75.56 77.37 
Change in score from Test 1 to Test 2: Gain of 33 . 33% 
Change in score fromr Test 2 to Test 3 : Los s of 5 . 55% 
Rank in group: Test 1 16th 
'.rest 2 3d 
Test 3 3d 
NAME: Joel 
DE.t\1 . I 
DEN . I I 
DEH. III 
DE£.1 . IV 
TOT.w: LS 
AGE : 1 6 SEX : ,.Male GR~~DE : 7 
Test 1 Test 2 Test 3 
I I I I C 1 
IIIIC1 
CCCI-3 
0 I I C - 2 




,'0 or group 
59.0 
c c c c c 5, 
CCICI3 
I C C C - 3 
c c c c -4 
3 4 3 4 1 15 
% correc-t 
83 .33 
% of group 
75.56 
' CICCCL~ 
I I C C C 3 
c c c c - 4 
c c c c - 4 
3 2 4 4 2 15 
% correct 
83.33 
% of group 
77.~7 
Change in score f r om Test 1 to Test 2: Gain of 41~ . 44% 
Change in score from Test 2 to Test 3: None 
Rank in group : Test l 31st 
Test 2 11th 
Test 3 11th 
35 
NA1-1E : STEPHEN AGE : 16 
DEl-l . I 
DEM . II 
DEI-1 . I II 
l-
DEI-1 . IV 
TOTALS 
Test 1 
1 2 2_ ~ 2. Tl. 
CCIIC3 
C I I I C 2 
C C I C - 3 




% of g roup 
59 .• 0 
SEX: ~!al e 
Test 2 
CICIC3 
I I I I C 1 
C C I I - 2 




% of . g roup 
75 .56 
GRADE : 7 
Test 3 
!_ g 2 ~ 2. Tl •. 
C C C I C 4 
CCICI 3 
I I I I - 0 
c c c c - 4 
3 3 2 2 1 11 
o~ correct I 
61.11 
,., f jo o group 
77.37 
Chang e in score from Test 1 to Test 2: Loss of 11.11% 
'· Chang e i n score fr om Tes t 2 to Test 3: Gain of 22.20~ 
Ra nk i n g roup: Test 1 -- _26th 
Test 2 36th 
Test 3 33d 
36 
N~nm : Irene 
DEI~ . I 
DEM. II 
DEH . II I 
+ 




1 2 2. ~ 2. Tl. 
I C I C C 3 
I I C C I 2 
ICIC-2 
C I I C - 2 
1 2 1 4 1 9 
% correct 
so.~ 




l .£ 2_ L~ 2_ Tl. 
C I I C C 3 
c c c c c 5 
C I I C - 2 
C C I I - 2 
4 2 1 3 2 12 
% correct 
66 .67 
% of group 
75.56 
Gfu\DE : 7 
Test 3 
1 2 2. :±_ 2. Tl. 
C C I C C 4 
I I I I I e 
I I C C - 2 
C C I I - 2 
2 2 1 2 1 8 
% correct 
44.44 
% of group 
77.37 
Cha~g e in score from Test l to Test 2: Gain of 16.67% 
Change in score from T~st 2 to Test 3: Loss of 22.23% 
.r -
Rank in group: Test 1 26th 
Tes t 2 27th 
Test 3 -- 36th 
37 
NAiv!E : Gloria 
DEiVI . I 






! ~ 2 ~ 2. Tl .• 




2 l l 0 2 6 
% correct 
42.86 









2 3 2 l 2 10 
% cor:r:•ect 
71.43 
% of group 
7,5 .56 
Gilil.DE : 7 
CCCCI.I.~ 
C C I C C 4 
No r esult 
C C I I - 2 
3 3 l 2 l 10 
% correct 
71.43 
% of group 
77.37 
Change in score from Test 1 to Test 2: Gain of 28 . 57% 
Change in .score from Test 2 to Tes-t 3: None 
Rank in group: Test l 29th 
Tes t 2 26th 
Test 3 2./.~ th 
39_ 
N ... viZ : Fred S. AGE: 16 SEX: Male GRADE: 7 
Test 1 Test 2 Test 3 
1 g d_ ~ :2, Tl~ ! g 2_ ~ :2, Tl. ! g :2_ ~ _2, 1'1. 
DEH . I 
DEli~ . II 
DEiv1 . III 




I I C I - 1 
C I I I - 1 
1 0 2 0 2 5 
% corr ect 
27.78 
% of group 
59.0 
C C I C C L~· 
C C C C I 4 
c c c c - 4 
cccc-1{. 
4 4 3 4 1 16 
% correct 
88. 89 
% of group 
75. 56 
C C I I C 3 
c c c c c 5 
C C C C - L~ . 
CCII-2 
4 4 2 2 2 14 
% correct 
77.7 8 
% of group 
77.37 
Change in score from Test 1 to Test 2: Gain of 61.11% 
Change i n s core from Test 2 to Test 3: Loss of 11.11% 
Rank in group: Test 1 33d 
Test 2 7th 
Test 3 19th 
·NAI:iiE: Fred C. AG-E: 1 6 G-fu DE: 7 
Test 1 
----
Test 2 Te~2 
DEI'-1 . I 
DEivi . I I 
DEN . III 
DE!VL . N 
TOT~ LS 
1 g 2 1 2. T1. 
I I I I C 1 
IIIIIO 
I I C C - 2 
C I I I - 1 
1 0 1 1 1 L~ 
% corr ect 
22.22 
% of group 
59 .0 
CIICC3 
c c c c c 5 
c c c c - 4 
c c c c - 4 
L!- 3 3 4 2 1 6 
7~ corr ect 
88. 89 
% of group 
75.56 
C I C C C 4 
I I I C I 1 
C C C C - L~ 
C C I I - 2 
3 2 2 3 1 11 
% cor rect 
61.11 
% of group 
77 . 37 
Change in score from Test 1 to Test 2: Gain of 66 . 67% 
Change in score from Test 2 to Test 3: Loss of 27.7 8% 
Rank in group : Test 1 36 t h 
Test 2 7th 
Test 3 33d 
41 
NAiv1E : Jean aGE: 15 SEX: Female GRBlDE : 7 
l S.2~2. Tl. l 2 :2.~2 Tl. . !S.2~ 2. Tl •. 
DEI~I . I I I I I c l c I c I c 3 c I I I c 2 
DEI'-'I . II I I I I : c l I I I I I 0 c c c c c 5 
DEH. I II I I c I - l c I c I - 2 c c I I - 2 
DEI'1 . IV No I'esul t No result No result 
,. 
TOTALS b. o_ l 0 2 3 2 0 2 0 l 5 3 2 l l 2 9 
% correct % correct % o::rrect 
21 •. 43 37.71 64.29 
% of group % of group ~f of group flo 
59.0 75.56 77.37 
Change in scoree:from Test 1 to Test 2: Gain of 16.28% 
Change in score from Test 2 to Test 3: Gain of 26.58% 
Rank in g:r•oup: Test 1 37th 
Test 2 37th 
Test 3 32nd 
NAr:IE : Faith 
DEM. I 
DEI'-'1. II 
DEivi . III 
DEI•I . IV 
TOTALS 
AGE : 16 
Test 1 
CIIIC2 
I I C I I 1 
I C I C - 2 
C I I C 2 
2 1 1 2 1 7 
% correct 
38. 89 
% of group 
:9-o 
SEX : Female 
Test 2 
C I I I C 2 
c c c c c 5 
C I C I - 2 
I C I I 1 
3 2 2 1 2 10 
% correct 
55 .56 
% of group 
75.56 
GRJW E : 7 
Test 3 
l g 2 ~ 2. Tl. 
CIIIC2 
c c c c c 5 
IICC-2 
c c c c 4 
3 2 3 3 2 13 
% cor1·ec t 
72.22 
% of group 
77.37 
Change in s core fr om Test 1 to Test 2:: Gain of 16. 67% 
Change in s core from Test 2 t o Test 3 : Gain of 16 . 66% 
Rank in group: Test 1 31st 
Test 2 33d 
Test 3 22nd 
42 
AGE: 16 SEX: Female GR4\DE: 7 
Test 1 Test 2 Test 3 
n~rvr . I 
DEM . II 
DEI-1. I II 
DEM . IV 
TOTaLS 
I I I I C 1 
I I I C I 1 
I I C C - 2 
C I I I 1 
1 0 1 2 1 5 
% correct 
-27.7 8 
% of group 
59.G 
C I I I C 2 
c c c c c 5 
I C C I - 2 
C C I I - 2 
3 3 2 1 2 11 
% correct 
61.11 
% of group 
75.56 
CCICCL~ 
c c c c c 5 
C C C C - L~ 
C C I I 2 
4 4 2 3 2 15 
% correct . 0 
83.33 
% of group 
77.37 
Change in score from Test 1 to Test 2: Gain of 33.33% 
Change in score from Test 2 to Test 3: Gain of 22.22% 
Rank in group: Test 1 33d 
Test 2 32nd 
Test 3 11th 
NAtvL.,: John D. AGE: 14 SEX: Male 
DEM. I 
DEM. II 









c c c c c 5 
c c c c c 5 
c c c c - 4 
c c c c - 4 c c c c - 4 
4 3 4 3 2 16 4 4 4 4 2 18 
% correct 
88.89 




% of group 
75.56 
GRIJ DE : 7 
Test 3 
C C I C C 4 
c c c c c 5 
CCCC-4· 
c c c c - lj. 
4 4 3 4 2 17 
% correct 
94.411· 
% of group. 
77.37 
Change in score from Test 1 to Test 2: Gain of 11.1~% 
Change in score from Test ~. to Test 3: Loss of 5.56% 
Rank in group: Test 1 3d 
Test 2 lst 
Test 3 ls.t 
45 
N IVIE : Normand AGE: .17 SEX : IV!ale Gfli:\ DE: 7 
1 g_ 2. 1 .2. Tl. 1 2 2. ± 2. T1. ! g__ 2. 1 2. _!1. 
DEI•l . I c c c I c 4 c I c c c 4 c I c c c 4 
D.Eiv! . II I I I c c 2 c c c I c 4 I I I I c 1 
DEH. III I c I c 
-
2 I I c c - 2 I C c c - 3 
DEM. IV c c I c - 3 c c I c - 3 c c c: c - 4 
TOTALS 2 3 1 3 2 11 3 2 3 3 2 13 2 2 3 3 2 12 
% correct % correct % correct 
61.11 72. 22. 66. 67 
% of group % of group % of grou.p 
59aG 75.56 77 •. 37 
Change in score from Test 1 to Test 2:· Gain of 11 • . 11% 
Change in score from Test 2 to Test 3: Loss of 5 . 55% 
Rank in group: Test 1 
--
16th 
Test 2 -- 23d 
Tes_t 3 -- 27th 
.NAME : . Fred M • . AGE: 17 SEX: Male GRADE: 7 
Test 1 Test 2 Test 3 
1 g_ :2. i 2. Tl~ . 1 g_ 2. i 2. J21. . 1 g_ 2. 4 2. Tl. 
DEN: . I 
DEl•1 . II 
DEM . III 
DEI11. IV 
TOTALS 
c c c c c 5 
CCIIC3 
CCIC-3 
I G I I - 1 
3 4 1 2 2 12 
% correct 
66.67 
% of group 
59·0 
c c c c c 5 
I C' C I C 3 
C C I I - 2 
c c c c - 4 
3 4 3 2 2 14 
% correc-t 
77.78 
% of group 
'{:;5 .-56 




1 2 0 1 2 6 
% correct 
60 .0 
% of group 
77 •. 37 
Change in score from Test 1 to Test 2:: Gain of JlJ_l%-
Change in score from Test 2 to Test 3: Loss of 17.7 8% 
Rank in group: Test 1 13th 
Test 2 15th 
Test 3 35th 
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'NAHE : Barbara R~GE: 17 SEX : Female GRADE: 7 
DEM . I 
DEM. II 
DEN. III 
DErvi . IV 
TOTALS 
Test 1 Test 2 
:J:. g 2. 1_ 2_ Tl. 1 g 2 1 2. !h 1 2 :2. 1 2. !h 
C C C C I 4 C C I C C 4 C I C C C 4 
] _C I I I~ I I C I I 1 C C I I C 3 
I I C C - 2 I I C C - 2 C C C C - 4 
No result No r esult No result 
1 2 2 2 0 7 1 1 2 2 1 7 3 2 2 2 2 11 
% o:rrect 
5ojg 








% of group 
77.37 
Change in score from Test 1 to Test 2: None 
Change in score from Test 2 to Test 3: Gain of 28.57% 
Rank in group: Test 1 26th 
Test 2 35th 
Test 3 17th 
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·NAI•1E : Anne 
DEM. I 
DE~1 . II 
DEI-1: . III 








2 1 l 1 1 6 
% correc:t 
60.0 -








2 2 2 1 2 9 
% correct 
90.0 




I C C I I 2 
No result 
No result 
1 2 2 1 1 7 
% correct 
70.0 
% of group 
77 · -37 
Change in score ' from Test 1 to Test 2: Gain of 30% 
Change in score froru Test 2 to Test 3: Loss: of 20% 
Rank in group: Test 1 19th 
Test 2 ft E:n' 
Test 3 25th 
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NAME : Eleanor AGE: 17 SEX: Female GRADE: 7 
! £ 2. i 2 Tl.!.. ! g 2_ i ~ Tl. ! £ 2 i ~ Tl. 
DEM . I c I c I c 3 c I c I c 3 c c I c c 4 
DEJ;I . II c I I c C: 3 c I C I c 3 c I cr I c 3 
DEM . III c c c c - 4 c c c c - 4 c c c c - 4 
DEI·i . Dl c c c c - 4 c c c c - Lj. c c c c - 4 
TOTALS 4 2 3 3 2 14 4 2 4 2 2 ~4 4 3 3 3 2 15 
% correct. % correct % c·orrect 
77.78 77.78 83.33 
% of group (1.1 of group % of group 70 59.Q 75.56 . 77.37 
Change in score from Test 1 to Test 2: None 
Change in score from Test 2 to Test 3: Gain of 5.55% 
Rank in group: Test 1 5th 
Test 2 15th 
Test 3 11th 
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NA~1E : Theresa AGE : 14 SEX: Female GRADE:. 7 
Tes.t 1 Test__g Test 3 
1 g 2. 1_ :2. Tl!.. ~ g 2. 1_ 2. Tl • . 1 g2_1_2 Tl. 
DEM . I I c c c c 4 c c c c c r- c c c c c 5 :J 
DEM. II c I I I c 2- c I c. I c 3 c I I I c 2 
DE~l . III I I 0 c - 2 I I c c - ~ c c c c - 4 
DEM . IV c C .I I - 2 c c I I - 2 c c I I - 2 
TOTALs· 2 2 2 2 2 10 3 2 3 2 2 12 4 3 2 2 2 13 
% correct % correct % correct 
55.56 66. 67 72 •. 22 
% o.f group % of g roup % of group 
59 .0 75~56 77.37 
Change in score from Test 1 to Test 2: Gain of 11.11% 
Change in score fr om Test 2 to Test 3: Gain of 5 -55% 
Rank in group: Test 1 20th 
Tes t 2 27th 
Test 3 22nd 
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NA~-lE : John c. AGE : 17 SEX: :Mal e GR! DE : 8 
:J:. g 2 ~ 2. Tl. :J:. g 2. ~ 2. Tl •. :J:. g 2. ~ 2. Tl.!;, 
DEl-1 . I I I I I I 0 c c c c I 4 c c c c c 5 
DEI11 . II I c I I I 1 I I c I c 2 I I c I I 1 
DErvi . , III c c I I - 2 c c c c - 4 c c c c - 4 
DE1v1 . IV c c I I - 2 c c c c - 4 c c c c - 4 
TOT LS": 2 3 0 0 0 5 3 3 4 3 l 14 3 3 4 3 1 14 
% correct % correct % correct 
27.7 8 77.78 77.78 
% of group % of group % of group 
59 .. 0 75. 56 77 •. 37 
Change in score from Test 1 to Test 2: Gain of 50% 
Change in s core fr om Test 2 to Test 3: None 
Rank in group: Test 1 33d 
Test 2 15th 
Test 3 19th 
NA.VU!. : Everett AGE: 17 
DEivi . I 
DEM . II 
DE~-1 . I II 
DE~1 . "J_V 
TOTALS 
Test l 
l 2 2.± 2 Tl. 
I C C C C 4 
IICIC2 
C C I C - 3 
C C I I - 2 
2 3 2 2 2 ll 
% correct 
61.11 
% of gro~p 
59 .o 
GRADE : 8 
Test 2 
--
! g 2 i 2 Tl. l g 2 i 2 ~ 
I C C C C 4 C C I C C 4 
IICIC2 IICIC2 
I I C C - 2 
C C I I - 2 
l 2 3 2 2 10 
% correct 
55 .s6 
% of group 
75.56 
c c c c 4 
C C I I - 2 
3 3 2 2 2 12 
% correct 
66 . 67 
% of group 
77.37 
Change in s core from Test l to Test 2: Los s of 5.55% 
Change in score from Test 2 to Test 3:: Gain of ll.ll% 
Rank in group: Test l 16t h_ 
Test 2 33d 
Test 3 27th 
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NANE: Lorraine AGE : 17 S.EX : Fema l e GHADE : 8 
1 ~ :2. 1 2. Tl. 1 ~ :2. 1 2. T~ . 1 ~ 2_ 1 2. Tl •. 
DE1•I . I c c c c c 5 c c c c c 5 c c c c c 5 
DEH . II c c c I c 4 c c c c c 5 c c c c c 5 
DErii . I II c c c c - 4 c c c c - 4 c c c c - 4 
DE1"1 . IV I c I I - l I c c c - 3 I c c I - 2 
TOTALS 3 4 3 2 2 14 3 4 4 4 2 17 . 3 4 Lj. -,. 2 16 :J 
% correct % correct % corre ct 
77. 78 94 . 44 88 . 89 
% of gr oup % of group % of group 59 .0 75 . 56 77 . 37 
Change in sc or e from Test 1 to Test 2 : Gain of 16 . 66% 
Change in s core from Test 2 t o T~st 3 : Loss of 5 . 55% 
Hank in group : Tes t 1 5th 
Test 2 3d 
Test 3 3d 
NA~m: Julie 
DEivi . I 
DE1<1 . II 
D::I'i . II I 
DEI-1 • . IV 
TOTALS 
AGE: 14 SEX: Female GRaDE: 
Test_! Test 2 Test 3 
c c c c c 5 
c c c c c 5 
c c c c - 4 
c c c c - 4 
4 4 L~ 4 2 18 
% correct 
100.0 
% of group 
59·0 
c c c c c 5 
c c c c c 5 
c c c c - 4 
C C I I - 2 
L~ 4 3 3 2 16 
% correct 
88.89 
% of group 
75.56 
c c c c c 5 
c c·c c c 5 
c c c c - 4 
CCII-2 
L~ 4 3 3 2 16 
% correct 
88.89 
% of group 
77.37 
l 
Change in score from Test 1 to Test 2: Loss of lJ.. 11% 
Change in score from Test 2 to Test 3: None 
Hank in group:: Test 1 ls t 
Test 2 7tb.: 
Test 3 3d 
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NAiviE : Le~r is AGE: 17 SEX: Mal e GR\.DE: 8 
DEivi . I 
n.;;;rvr . II 
DEI"l . I II 
DEI·.:I. IV 
TOTALS 
Test 1 Test 2 
No r e sult 
C C I I C 3 
c c c c - 4 
c c c c - 4 
3 3 2 2 1 11 
% cor rect 
84 . 62 
~~ of g r oup 
59 ·0 
No result 
C I C I C 3 
c c c c - 4 
c c c c - 4 
3 2 3 2 1 11 
% correc t 
BLJ- . 62 
% of g roup· 
75.56 
Tes t 3 
! g 2 ± 2_ Tl. 
No result 
IICIC2 
C I C C - 3 
2132 1 9 
% correct 
69 .23 
% of g r oup 
77-37 
Chang e in score from Test 1 to Test 2: None 
Change in sc ore from Test 2 to Test 3: Loss of 15 .39% 
Rank in group : Test 1 l.J- t h 
Tes t 2 lOth 
Tes t 3 26 t h 
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· NAi·1E : Kenneth &GE: 17 
Test l 
DEH . I No r esult 
D.E.t\1 . II No r esult 
DE£1. III C C C C - 4 
DEM . IV c c c c - 4 
TOT LS 2 2 2 2 - 8 
% c_orrect 
lOO.Q 





l g 2 i 2 Tl. 
No result 
No r esult 
CCCC-l~ 
C C I I - 2 
2 2 l l - 6 
% correct 
75.0 
% of g roup 
75 .56 
GrtADE : 8 
Test 3 
No result 
No r esult 
c c c c - 4 
C C I I - 2 
2 2 l l - 6 
% correct 
75.0 
% of g roup 
7'7.37 
Change in score from Test l to Test 2: L~ss of 25% 
Change in s core from Test 2 to Test 3: None 
Ra.nk in group: Test l lst 
Test 2 22nd 
Test 3 21st 
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DEM . I 
DEB . II 
DEl-1 . III 
DEivi . IV 
TOTALS 
.i: GE : 14 
Test l 
l g 2. ~ 2. Tl. 
C I C C I 3 
I I I C I l 
c c c c - 4 
C C I I - 2 
3 2 2 3 0 10 
% correct 
55 -56 
% of group 
59 .0 
SEX : Female 
Test 2 
l 2 2. ~ 2. Tl. 
c c c c c 5 
I I I C C 2 
CCCC-l~ 
c c c c - 4 
3 3 3 4 2 15 
% correct 
83 . 33 
% of group 
75.56 
GHADE : 8_ 
l £ 2. ~ ~ Tl.!_ 
c c c c c 5 
C I C I C 3 
I I I I - 0 
c c c c - 4 
3 2 3 2 2 12 
% correct 
66 . 67 
% of g roup 
77.37 
Change in score from Test l to Test 2: Gain of 27.77% 
Change in sc·ore from Test 2 to Test 3 : Loss of 16 •. 66% 
Rank in group: Test l 20th 
Test 2 llth 
Test 3 27th 
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Nt1.H:S : Hene 
DEI-I . I 
DEivl . III 
DEM . Dl 
TOTALS 
~lGE : 17 SEX : Male GRADE: 8 
TeS-t l Test 2 Test_]_ 
C C C C I 4 
C C I C C 4 
c c c c - 4 
C C I I - 2 
4 4 2 3 l 14 
% correc t 
77 . 7 8 
fo of group 
59 .0 
C I C C C 4 
I I c · r c 2 
c c c c - 4 
C C I I - 2 
3 2 3 2 2 12 
% correct 
66 •. 67 
% of group 
75 . 56 
c c c c c 5 
C C C I C 4 
c c c c - 4 
CCII-2 
4 4 3 2 2 15 
% correct 
83 . 33 ,. 
% of group 
77.37 
Change in score from Test l to Test 2: Loss of ll.ll% 
Change i n s core from Test 2 to Test 3 : Ga i n of 16 . 66% 
Rank in group : Test l 5th 
Tes t 2 27th 
Test 3 llth 
ss 
TABLE IV 
RANKING BY TESTS 
Test 1 Test 2 
---
1 Ju1ie-100% 1 Betiy ~\nn-100% 
1 Kenne th-100% 1 John D.-100% 
3 John D.- 88 . 8950 3 Regina-94.44% 
4 Levtis-84. 62% 3 V!i11iam-94 •. 44% 
5 Robert W. -77 .7 8% 3 Lorrail1e-94. 44% 
5 Richard-77 .7 8% 6 £ nne-90% 
5 Z1eanor-77 .7 8% 7 Fred s. - 88 . 89% 
5 Rene-77. 7 8% 7 Fred c. - 88 • .89% 
5 Lorraine-7'7. 7 8?/o 7 Ju1ie-88. 89% 
10 S tan1ey -72.22% 10 Lewis-84 •. 62% 
1 Betty nnn- 94 .44% 
1 John D •. - 94.44% 
3 Robert V.-88. 89% 
3 Robert D.- 88 .89% 
3 Richard-88 . 89% 
3 Betty Jane- 88 . 8 9% 
3 Linda- 88 • .89% 
3 Wi11iam-88 . 897'~ 
3 Lorraine- 88 . 89% 
3 Ju1ie- 88 . 89% 
10 Betty 4!\ nn-72.22%11 Patricia-83 • .33% 11 Regina-83.33% 
10 Betty Jane-72.22%11 Joe1- 83 • .33 11 Stan1ey- 83.33% 
13 Sandra-66.67% 11 Betty Jane-83.33%11 Joe1-33.33% 
13 Reg i na- 66 •. 67?~ 14 Jane-7 8.577b 
13 Fred l"I.- 66 . 67% 15 Robert W •. -77 .78% 11 E1eanor-83.33% 
1 6 -,i11iam- 61.11% 15 Richard-77. 78% 11 Rene- 83 •. 331~ 
16 Normand-61.~1% 15 Linda-77.78% 17 Jane-78.57% 
1 6 Evere tt-61.11% 15 Stan1ey-77.7 8% 17 Barbara-7 8 .57% 
19 Anm-60% 15 Fred IIi . 77.78% 19 Fred S •. -77.7 8% 
20 Robert D •. -5 5 .56%15 E1eanor-77·• 7 &fo 
20 James-55.5 6% 15 John c •. -77. 7 8;1a 
20 Linda-55.56% 22 Kenm th-75% 
19 John c.-77.7 8% 
21 Kenne th-751~ 




RANKING BY TESTS 
( CONTINUED ) 
Tes-t_±_ Test 2 Tes:L2_ 
20 Theresa-ss . S6% 23 Jarn es -7 2 .. 22% 22 Theresa- 72 . 22% 
20 Patricia- 55 . 56% 23 Sandra-72.22% 24 Gloria- 71 . 43% 
25 Jacqueline- 53 . 85%23 Normand- 72. 22_% 25 .tlnne- 70% I 
26 · Stephen- 50}b 26 Gloria-71.1~3~~ 26 Le'<' iS - 69 • 23% 
:E6 Irene- 50% 27 Robert D ,.,.. 6 d! •. - oo . 7 fo 27 James- 66 . 67% 
26 Barbara- so% 27 I rene - 66. 67% 27 Sandra- 66 . 67% 
29 Jane- 42 . 8&;0 27 Theresa- 66 . 67% 27 Normand- 66. 67';~ 
29 Gloria- l.J-2. 86% 27 Rene- 66 . 67 ~6 27 Everett .- 66 . 67% 
31 Joel-38. 89% 31 Jacqueline - 61. s4y;27 Pa tricia- 66 . 67% I 
31 F'ai t h- 38. 89% 32 rvrary - 61.11% 32 J eam. ... 6l~. 29% 
33 Fred S. -27 . 72f/o 33 Faith-55 . 56% 33 S tephen- 61.11~~ I 
33 Hary -27. 7 8?~ 33 Everett- 55 . 56% 33 ·Fred c.-61.11% 
3~ John c.-27 . 78% 35 Barbara-50% 35 Fred M.-60% I 
36 Fred c.- 22 . 22% 36 Stephen- 38. 88% 36 Irene-44.44% 
37 Jean- 21 . 43% 37 Jean- 37 . 71% Unranked : Jacqueline 
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DISCUSSION OF DAT 
l. The 16. 56 per cent overall i n crease fro~ Test l to 
'l'est 2 i ndi cates t he effectiveness of non-verbal science 
de ons t rations i n teach ing deaf ch ildren . 
2. Demons t r ation I on 1ater pressure resu l ted in a n 
i nc ease of 16 per cent in Test 2 over Test 1. There as 
a slight i ncrease of 2. 92 per cent in Test 3 over Test 2 . 
See Table III for t he results for each item in the demon-
stration: 
Item 1 - "Is v1ater heavy?-- I n Test 1~ 57 .14 per 
cent anstered this item correctly , and i n Test 2, 82. 86 
per cent answered this item correctly -- an increase of 
25 .72 per cent. 
Item 2 - "Is water lighter t han air?-- I n Test 1,_ 
68. 57 per cent ansvered t h is item correctly , and in Te s t 2, 
74.29 per cent ans 'l'ered this i tern correctly -- an i ncreas e 
of 5.72 per cent . 
Iteu - _, ~ill a tin can hold ·water i f there are 
-
holes i n the can?" I n Test 1, 57 .14 per cent ansvered 
th i s item correc tly , and in Test 2, 68.57 per cent ansv;er ed 
thi s item correct l y -- an increase of 11.43 per cent. 
It em 4 - "Will a tin can hold water if there are no 
---
holes in the can?" I n Test 1, 68. 57 per cent ans~ered 
t his item correctly , and in Test 2, 85 . 71 per cent answered 
this i teu1 correctly -- an i ncreas e of 1'7 .14 per cent. 
Ite~ - --If tvw holes are punched on the side of 
a tin can, and the can is filled with water , will the 
lons er stream of vater come from the bottom hole?" In 
Test l, 65 .71 per cent ans wered this item correctly, and 
in Test 2, 85.71 per cent ans 1ered this item correctly 
an increase of 20 per cent. 
3 . Demonstration II on center of gravity resulted in 
an increase of 28.57 per cent in Test 2 over Test l. 
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There was a slight decrease of 3 . 43 per cent in Test 3 
over Test 2. See Table III for t he results for each item 
in the demonstration: 
Item 1 - "Will a fork always balance easily?" 
I n Test l, 54.29 per cent answered this item correctly , 
and in Test 2, 74.29 per cen t ansv;ered this item correctly 
-- an i ncrease of 20 per cent . 
Item 2 - "Will a spoon always bal ance easily?" 
In Test l, 28. 57 per cent ansv1ered this i tern correctl y , 
and in Test 2, 71;43 per cent answered this item correctly 
--an i ncrease o f 42. 86 per .cent. 
Item 3 - .._~Jill a toothpick al·ways bal ance eas ily?--
In Test l, 34.29 per cent anS\"iered t his item correctly,, 
and i n Test 2, 88. 57 per cent answered this item correctly--
an i ncrease of 54 .28 per cent. 
Ite~~ - -'can a fork, , a spoon, and a toothpick be 
pu t together so that they Y.lill bal ance easi l y?-' I n Test 1, 
37 .14 per cent answered this item correctly, and ih Test 2~ 
62 . 86 per cent answered this item correctly -- an increase 
of 25.72 per cent. 
Item 5 - "Do you need g ood balanc e to wal k straight?" 
In Test 1, 74.29 per cent answered this item correctl y , and 
in Test 2, 85 .71 per cent answered t his item correctly 
a n increase of 11.42 per cent. 
L:- . . Demonstration III on inertia resulted in a slight 
i ncrease of 0.71 per cent i n Tes t 2 over Test 1 •. There ¥las 
an increase of 9.68 per cent in Test 3 over Test 2. See 
Table III for the results for each item in the demonstration : 
Item 1 - "\\:hen a bus. quickly starts to move, '\'Jill a 
p erson sitting on t h e bus fall to the front?" In Test 1,.. 
65 . 71 per cent answered this item correctly, and in Test 2, 
68 . 57 per cent answered this item correctly -- a n i ncrease 
of 2.86 per cent. 
Item 2 - -''When a bus quickly starts to move, ·will a 
person sitt ing on the bus fall to the back?" In Test l, 
71,43 per cent answered this item correctly, and in Test 2, 
65 .71 per cent answered this item corr~ctly -- a decrease 
of 5.72 per cent. 
Item 3 - ~' When a bus quickl y stops moving , viill a 
--
person sitting on the bu s fall to the front?" In Test 1, 
71.43 per cent answered this item correctly , and i n Tes t ~, 
80 per cent answered this item correctly -- an increase of 
8, 57 per cent. 
rtem L~ - -'When a bus quickly stops moving , v1il la 
person sitt i nG on the bus fall to the back?" In Test 1, 
77 ,14 per cent answered this item correctly, and in Test 2, 
74. 29 per cen t ansv-1ered this item correctly-- a decrease 
of 2.85 per cent. 
5. Demons tration IV on expansion of gases resulted in 
an increase of 18.18 per cent in Test 2 over Test 1 . 
There wa s a sl i ght decrease of 0.96 per cent in Test 3 
over Test 2. See Table III for the results for each item 
in the demonstration: 
In Test 1, 84. 85 
per cen t answered this item correctly~ and in Test 2, 84. 85 
per cent answered this item correctly -- no change. 
Item 2 - '' Can air be used to blov.• up a balloon?'' 
In Test 1, 66., ,67 per cent ansv1ered this i tern correctly~ a nd 
in Test 2, 100 per cent answered this item correctly -- an 
increase of 33.33 per cent. , 
Item 3 - "'Will col d air take up more room t han \'l' arm 
In Test 1, 27.27 per cent ansv1ered this item correctly, 
and in Test 2, 51.52 per cent answered this item correctly --
an increase of 24.25 per cent. 
Item 4 - ~ ~ill warm a ir take up more room t han 
cold air?" I n Test 1, 39.39 per cent answered this i tem 
correctly , and in Test 2, 54. 55 per cent answered this 
item correctly an increase of 15 .16 per c ent. 
6 . I ncreased s cores f r om Test 1 to Test 2 'IJ1Te r e made 
in sixteen items , with one item showing no change. and 
one i tem da creasil in score . 
7. Increased scores from Test 2 to Test 3 were ma de 
i n e l even items , ~r: i th seven items decreas i n..g in score. 
Thi s may indicate added t each ing between Test 2 and 
Test. 3 . 
8 . Inc reased scores fr om Test 1 to Test 2 were made 
by t'>'mty - seven students , -v1 ith five shov1ing no change , 
and five decreasing i n s core . 
9 . I ncreased scores from Tes t 2 to Test 3 were made 
by fifteen s t udents, -v1 i t h s i x sho\'li ng no change , a nd 
fift een decreasing i n sc ore . 
65 
CH PTER N 
SUM~.tJ:ARY AND CONCLUSIONS 
SUMMARY OF THE PROCEDURE 
66. 
Thirty-seven children from three schools for t h e 
deaf "Vlere introdu ced to four essentially non-verbal science 
demonstrations. . These demonstrations were chosen for the 
purpose of teaching deaf children scientific principles 
without using verbal techniques. 
A simple pre-test '\vas administered before each 
demonstration. Immediately after each demonstration ,.,as 
performed, a follm·1-up test \'l as g iven on the principle in-
volved. . The items in this test remained the same as in 
the pre-test, though their order was changed. The retention 
factor was checked through still a third test g iven one week 
after the demonstration. The results of these tests ·Here 
tabu lqted a nd analyzed. 
CONCLUSIONS 
1. Both students and teachers sho\'red marked interest in 
t his type of teaching. 
2. The demonstrations and principles were within the 
abilities of most of the students. 
3. The \'lording of the tests, although kept simple, 
caused some difficu lty. Terms like "heavy" 1 ''lighter than" • 
11bottom'', ~"balance",, ''easily'', and "tak e up room'' \-.rere con -
f u sing to some . 
h, . Demonstration III on inertia v~ as the least 
effective, wh ile Demonstrations I on water pressure, 
II on center of ~rav ity, and IV on expansion of gases 
(especially the latter) were the most effective. 
5. In general, the results of this study 'fJOUld seem 
to indicate that essentially non-verbal demonstrations 
are hi e;hly effective in teaching simple scientific con-
cepts to d.eaf children. 
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